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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)S Responsive to communication(s) filed on 10 January 2005 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim(s) 1-83 is/are pending in the application. 

4a) Of the above claim(s) 3 and 40 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1.2.4-39 and 41-83 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

1 2) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 1 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 4) ^ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. 04/04/05 . 

3) M Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 11/17/03 . 6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 3 



Application/Control Number: 10/092,825 Page 2 

Art Unit: 1636 

DETAILED ACTION 

Receipt is acknowledged of a response filed 01/10/2005. Claims 1-83 are pending. 
Claims 1-2, 4-39 and 41-83 are under consideration in this action. Claims 3 and 40 are 
withdrawn from consideration. 

Election/Restrictions 

Applicant's election without traverse of Group II is acknowledged, where the claims 
encompass a two-hybrid assay utilizing prokaryotic host cells. The nonelected group, Group I, is 
directed to a two-hybrid assay utilizing eukaryotic host cells. The restriction requirement 
contained an error as to claims 2, 3, 39 and 40. More specifically, claims 3 and 40 (drawn to 
eukaryotic host cells) should have been placed in Group I, claim 39 should be in Group II only, 
and claim 2 (drawn to prokaryotic host cells) should have been placed in Group II. 

On 03/30/2005, in a telephonic conversation with Mr. Jack Brennan, the error in grouping 
of claims 2, 3, 39 and 40 was discussed. It was agreed that since the election was of Group II 
based on utilization of a two-hybrid system with prokaryotic host cells, claim 2 is examined as it 
is drawn to prokaryotic host cells and claims 3 and 40 are withdrawn from consideration as they 
are directed to nonelected subject matter. Therefore, claims 1-2, 4-39 and 41-83 are under 
consideration in this action. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 
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1. Claims 1-2, 4-39 and 41-83 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The base claims recite the phrases "interacting polypeptide sequences" and "interaction 
of the first. . . and the second. . .protein". The use of the terms "sequences" and "proteins" 
introduces ambiguity as to whether the methods identify nucleotide sequences of the specific 
polypeptide sequences that interact or merely that the encoded polypeptides interact (e.g., 
through unidentified domains contained on the encoded polypeptide sequence). In other words, 
the claims can be interpreted to mean that identification is of nucleotide sequences that encode 
interacting amino acid residues, versus nucleotide sequences that encode interacting proteins. 
As multiple interpretations are possible, it is unclear what is being claimed. Further, the 
specification teaches that a "positive result" (i.e., protein-protein interaction) will enable 
identification of sequences that yielded said positive result, thus it appears the identity of the 
sequence encoding a protein can be elucidated, not the actual sequence of amino acids directly 
involved in protein-protein binding, i.e., interacting amino acid sequences, (e.g., p. 21). 

Claims 4-6 and 46-48 recite the limitation "derived from" when referring to nucleic acid 
libraries. The term "derived from" is not particularly defined in the specification, thus there is 
ambiguity as to whether any nucleotide that matches any other nucleotide that occurs in a given 
library could be interpreted as "derived from" said library. For example, a single nucleotide 
could meet the limitation as being derived from any nucleic acid library. Because of said 
ambiguity, the claims' metes and bounds are indefinite. 
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Claims 16, 17, 19, 62-64, 71 and 74 recite the limitations "purified" or "purifying" which 
do not appear to be particularly defined in the specification. Purification connotes certain 
degrees of purity (e.g., first order, second order, etc.). The specification does not clarify what 
level of purity is necessary (e.g., p. 9, 1. 30; p. 10, 1J 3). Therefore the claims' metes and bounds 
are indefinite with respect to the limitation "purified" or "purifying". 

Claims 22, 59 and 60 recite the term "picking" or "pick", in regard to cells exhibiting 
measurable change in reporter gene expression. The term "picking" confers ambiguity because it 
is unclear if this limitation is to be interpreted differently from the term "selecting" which is used 
in base claims. In other words, do "picking" and "selecting" have distinguishable meaning? As 
the term "selecting" is a synonym for the term "picking", it remains unclear how the claim is to 
be interpreted. 

In addition, each of claims 41-45 recites the term "subset", which term is similarly recited 
in the specification but without further clarification. It is unclear how the limitation is to be 
interpreted with respect to the "plurality of cells". For example, a "subset" can be interpreted to 
mean the same types of cells (e.g., E. coli host cells) but with a different reporter gene. 
Alternatively, a "subset" can be the same host cell but with a different bait or prey construct. 
Additionally, the term "subset" can even be interpreted to mean different types of host cells (e.g., 
different strains bacteria). In sum, as written the claims' metes and bounds are indefinite as to 
the limitation "subset" because there is ambiguity as to how the term is to be interpreted. 

Claim 66 recites the term "single-plex sequencing" which is not particularly defined in 
then specification. The term confers ambiguity as it is unclear how the term is to be interpreted. 
Does Applicant mean a sequencing reaction with a single primer? A search using Google 
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produced two hits and PubMed produced zero hits, thus this term cannot be deemed so 
ubiquitous to be readily recognized. 

Claims 67 and 68 recite the phrase "the sequencing reactions" which does not find 
antecedent support in the base claims. In addition, claims 77, 79 and 80 recite the phrase "the 
genome of an organism or virus" which does not find antecedent support in base claim 1. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. 

Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior to the 
amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

2. Claims 1-2, 4-13, 21-37, 39, 41-55, 59-61, 69-72, 74-75, 77-83 are rejected under 35 
U.S.C, 102(e) as being anticipated by Wanker et al. (US 6,664,048; see entire 
document; hereinafter the '048 patent). 
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The claims are drawn to methods of identifying nucleic acid sequences for interacting 
proteins utilizing a two-hybrid assay. The limitation "derived from" (claims 4-6 is interpreted as 
broadly as reasonable to read on any genomic nucleic acid library, since said limitation is not 
particularly definite, (supra, § 1 12 U 2 rejection, viz., "derived from"). In addition, the limitation 
"subset" (e.g., claims 41-45) is interpreted as broadly as reasonable to mean cells transformed 
with different fusion constructs (supra, § 1 12 ^ 2 rejection). The limitations "serial" and 
"parallel" are not particularly defined in the specification (claims 79-80), thus are interpreted as 
broadly as reasonable to mean two-hybrid of target versus library and library versus library, in 
developing a protein interaction map from a given two-hybrid screen. 

The '048 patent teaches methods for identification of interacting proteins utilizing a two- 
hybrid assay where one library may be screened against another library for an exhaustive 
protein-protein map. (e.g., Abstract; col. 2, 11. 33-41; col. 15, 11. 25-50; col. 24, 11. 15-65). In 
addition, the '048 patent explicitly teaches that the two-hybrid system is readily applicable in 
prokaryotic host cells, such as E. coli, by utilization of the appropriate bait and prey constructs, 
(e.g., col. 8, 11. 30-58; col. 15, 11. 7-15; col. 16, 11. 10-15; cols. 49-55, Example 10). Further, the 
system can be applied to compare proteins from two unknown libraries or to compare a target 
against a library, (e.g., col. 24, 11. 46-67). 

The nucleic acids derived from DNA libraries are used to construct fusion constructs, 
comprising DNA-binding (DBD) domains and an activation domains (Tag), whereby DBD-Tag 
reconstitution drives transcription of a reporter gene contained in the host cell, (e.g., cols. 10-11, 
25, Example 1; col. 27, Example 2; col. 37, 11. 20-25). 
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DNA constructs are selected from libraries, such as genomic and cDNA libraries, (e.g., 
Figs. 1-3, 6A; col. 16, 11. 22-33; col. 36, 11. 50-55). As such the libraries necessarily would 
contain "derived from" sequences as to additional types of libraries claimed in the instant 
application, i.e., claims 8-13 51-55. (e.g., col. 9, 11. 55-58). Using the two-hybrid system large- 
scale screening is conducted to select clones encoding interacting proteins. The interacting 
proteins, or rather the clones are selected and the constructs encoding the interacting molecules 
are sequenced therefrom, (e.g., Figs. 1-3, 6A-B, 7 A, 8, 19; col. 18, 11. 11-15; col. 19, 11. 15-25; 
col. 35, 11. 20-25; col. 31, last U bridging to col. 32; col. 36, 11. 20-27). 

With respect to the number of cells the ' 048 patent teaches by example, a library of 
fusion constructs (i.e., binding and activation constructs) is transformed into cells that number 2 
x 10 9 per transformation, where 20 transformations are conducted, (col. 37, 11. 20-28; citing, 
Gietz et al. Nuc. Acids. Res. 1992; 20:1425). Further, the fusion constructs are constructed using 
cDNA library (Sea Urchin) comprising over 6000 constructs, further prepared in all three reading 
frames, (e.g., coll. 36, 11. 50-65). Furthermore, the '048 patent teaches that the host cells can 
contain anywhere from lxl 0 6 to lxl 0 8 combinations of nucleotide sequences comprising the first 
and second fusion construct. In addition, the '048 patent teaches that the entire screening 
process is conducted utilizing computer automation and robotics, (e.g., col. 36, 1. 35; col. 48, 11. 
40-65; Fig. 6A). 

For example, robotics is used in "picking" cells that are selected for interacting proteins, 
(e.g., col. 4, 11. 1-65; col. 30, 11. 1-25; col. 36, 11. 35-45; col. 45; 11. 1-45). Furthermore, the 
interaction library of positive clones can be identified through automated selection based on the 
reporter assay being used, (e.g., col. 4, 11. 35-43; col. 5, 11. 40-48; col. 6, 11. 12-15; col. 7, last U 
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bridging to col. 8; col. 31, last H bridging to col. 32). In addition, the interaction library is grown 
in microtiter plates containing 384 wells, (e.g., col. 4, 1. 25; col. 5, 1. 2). Further, the same 
vectors used to transform cells are purified into a 96-well vessel utilizing a 96-well high- 
throughput thermocycling machine (e.g., col. 39, 11. 1-25). 

The sequences identified are entered into a computer readable format that is compared to 
published interaction activity for said sequences, thus would necessarily contain a sequence 
identifier and an interaction activity identifier, (e.g., Fig. 3, Data Curation; col. 3, 11. 10-42). In 
sum, the '048 patent anticipates the rejected claims. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. 

Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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3, Claims 1-2, 4-39 and 41-83 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Wanker et ah (US 6,664,048) further in view of Shibata et al. 
(Genome Res. 2000; 10:1757-71; see entire document). 

The claims are interpreted consonant with the interpretation stated above. Additional 
limitations (claims 72 and 76) are directed to sequencing the second nucleotide sequences in the 
wells of a 384 well vessel. Further limitations are directed to sequencing the first or second 
nucleic acids without prior amplification (claims 14-20, 56 and 62-68). In addition, limitations 
are directed to purifying both fusion constructs in a first well of a 96-well vessel (claims 17, 56, 
63-64) or the first and second fusion constructs in respective 96-well vessels (claim 19). 
The term "single-plex" is not particularly defined and is interpreted to mean a single primer 
sequencing reaction (e.g., cycle sequencing). Last, sequencing reactions are delimited to 384- 
well vessels, where both fusion constructs are in the same well, or where the first and second 
nucleic acids are sequenced in respective wells within the 384-well vessel (claims 20, 58, 65, 68, 
73 and 76). 

The '048 patent's teachings applied in this rejection consonant to the interpretations 
stated above, (supra, rejection No. 2). In sum, the '048 patent teaches an automated high- 
throughput two-hybrid assay for characterization of protein-protein interactions, where nucleic 
acids encoding interacting proteins are sequenced. 

The '048 patent teaches that standard sequencing approaches are used to sequence the 
nucleic acids from positive clones, i.e., plasmids encoding interacting proteins, (e.g., col. 39, 1. 
10). Furthermore, as stated above, the '048 patent teaches that positive clones are 
cultured/maintained in 96-well or 384-well microtiter plates. 
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However, the '048 patent does not explicitly teach that purification can occur in a 96-well 
vessel; that sequencing is without prior amplification; that the sequencing reactions occur in a 
384-well vessel; that the reaction volume is 25ul; and that the first and second plasmid can be 
sequenced in different wells of a 384-well vessel. 

Shibata et al. teach a high-throughput sequencing process for colony picking, template 
preparation and sequencing reactions (e.g., Abstract; p. 1758, col. 1; p. 1759, Fig. 1). The 
process employs a 96-well format for bacterial cultures containing plasmids comprising DNA 
library (e.g., cDNA library), (e.g., p. 1759, col. 1, Template Preparation Process). Plasmid DNA 
is purified from the 96-well-cutlured E. coli cells, (e.g., p. 1764, col. 1, last \ bridging to col. 2). 
Recovered plasmids are then transferred to 384-well vessels for sequencing, (e.g., p. 1764, col. 
2). Further, in making the transfer for the sequencing reaction, each sample maintains its relation 
with other samples, thus well 1 and 2 from the 96-well plate occupy similar positions in the first 
96-wells of the 384-well plate. (Id.). Therefore, different DNA samples from the first and 
second well of the 96-well plate can relatively occupy the first and second wells in a 384-well 
plate. 

The sequencing reaction volume is 7ul (e.g., p. 1767, col. 1, Reaction). Furthermore, the 
sequencing is conducted in a capillary array assembler, (e.g., p. 1767, col. 2, last % bridging to 
col. 2). Moreover, there is not amplification prior to sequencing, (p. 1767, col. 1, H 2). 
In sum, Shibata et al. teach a well-known method of high-throughput library sequencing utilizing 
automation and incorporation of 96- and 384-well microtiter plates. 
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It would have been prima facie obvious, to modify the high-throughput two-hybrid assay 
as taught by the '048 patent, with the high-throughput sequencing process as taught by Shibata et 
al. so as to obtain the benefit of high-throughput identification of positive clones exhibiting 
protein-protein interaction. Given, the level of skill in the art, and the explicit/implied teachings 
of the cited references, there would have been a reasonable expectation of success, in purifying 
the plasmid constructs from the interacting library of the '048 patent as taught by Shibata et al. in 
a 96-well format, and subsequently transfer samples to a 384-well format for sequencing. 



No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ray Akhavan whose telephone number is 571-272-0766. The 
examiner can normally be reached between 8:30-5:00, Monday-Friday. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Remy Yucel, PhD, can be 
reached on 571-272-0781. The fax phone numbers for the organization where this application or 
proceeding is assigned are 571-273-8300 for regular communications and 703-872-9307 for 
After Final communications. 

Information regarding the status of an application may be obtained from the Patent . 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Respectfully submitted, 



Conclusion 



Ray Akhavan/AU 1636 




